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March 16, 2010:1163–7nalysis. Also, target lesion could not be identified in 8 patients
ith ACS, because of multiple vessel disease, and were excluded.
urthermore, the lower proportion of 2-feature positive plaques in
ur report is because of different study populations; most of the
ntravascular ultrasound studies had included patients who needed
ercutaneous coronary intervention. The range of Framingham
isk score in the patients with 1- or 2-feature positive was 3 to 56;
he risk score in the patients with 1-feature positive plaques was 16
8 and 19  13 for patients showing 2-feature positive plaques.
e agree with Dr. Alfonso that plaque rupture does not provide a
omplete spectrum of ACS. It would be necessary to develop
trategies for identification of plaques resulting in ACS from
laque erosions and calcified nodules. However, identification of
uch substrates at least by computed tomography angiography
ould be rather difficult.
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iastolic Dysfunction in Aortic
tenosis and Arterial Stiffness
read with interest the recent paper (1) describing increased
ortality in asymptomatic patients with at least moderate aortic
tenosis (AS) who have an increased valvuloarterial impedance
Zva) (total left ventricular [LV] afterload including arterial pres-
ure). Total LV afterload explains 2 common scenarios often
ncountered in clinical practice, that of severe AS associated with
ow aortic valve gradient and normal LV systolic function as well
s that of symptoms in some patients with moderate AS. The
rticle implies that the phenomenon of low cardiac output is
elated to increased LV afterload from both AS and systemic
rterial hypertension. I would propose another variable that con-
ributes to low cardiac output as well as heart failure symptoms in
his cohort , that of ventricular stiffening and diastolic dysfunction.
rterial stiffness is associated with diastolic LV dysfunction (2).
side from LV afterload, LV pre-load and diastolic filling param-
ters may contribute significantly to the reduced stroke volume and
ardiac output. Enlarged left atrial volume index as well as grade II
r greater diastolic dysfunction, indicating compliance abnormality
nd elevated LV end diastolic pressure may be indicators of
iastolic dysfunction in this group. A review of Table 1 in their
ata (1) shows that diastolic dysfunction prevalence was compa- hable in patients with the 3 categories of Zva 3.5, 3.5 to 4.5, and
4.5 mm Hg/ml. However, the grade of diastolic dysfunction was
ot quantified or presented. Diastolic dysfunction is expected in
his cohort of patients with AS, increased LV mass, hypertension,
nd mean age of 66 years. However, it is the grade of diastolic
ysfunction that may help to determine its potential role in causing
educed LV diastolic volume as well as potentially increased
ulmonary venous congestion and elevated pulmonary artery pres-
ure, and in turn, heart failure symptoms. The data on pulmonary
rtery pressure also are not presented in their report. Table 1 of
achicha et al. (1) does show reduced diastolic volume (96  25
l vs. 111  27 ml) in those in the highest Zva versus lowest Zva
roups. Although increased relative wall thickness may explain
educed diastolic volume, diastolic dysfunction may be an impor-
ant contributor. In addition, atrial fibrillation, another common
linical problem in this group of patients, may coexist, further
educing the atrial contribution to cardiac output. It remains
nclear from the report whether patients with atrial fibrillation
ere included. Evaluation of both LV pre-load and afterload,
long with hemodynamics of aortic valve obstruction, may be
mportant parameters to evaluate in clinical practice in patients
ith AS.
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sefulness of Valvuloarterial
mpedance to Predict Adverse
utcomes in Patients With
symptomatic Aortic Stenosis
achicha et al. (1) have proposed the use of valvuloarterial
mpedance (Zva) to improve risk stratification and clinical decision
aking in patients with asymptomatic severe aortic stenosis (AS).
owever, some questions remain unanswered.
The first critical task in the management of AS is accurate
ssessment of its severity and overall clinical impact. Because Zva
oes not separate relative contributions of AS and the associated
ypertension, high resistance, and low arterial compliance of the
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March 16, 2010:1163–7verall load imposed on the LV, it fails to guide clinicians in
ssessing the relative significance of these commonly coexisting
roblems. Besides, Zva may not be able to discriminate adequately
etween a severe AS with mild hypertension and a mild-to-
oderate AS with severe hypertension causing hypertension-
nduced left ventricular (LV) dysfunction, thus will fail in assessing
he real severity of AS.
The authors do not provide information about the clinical
ourse, time of appearance of classic AS symptoms (angina,
yncope, and heart failure), sudden cardiac death, or treatment of
tudy patients, to answer the most vexing question of proper
iming of surgery on these patients in order to outweigh the risks
f surgery and a prosthetic valve (2).
On the basis of the present information, the role of Zva as a tool
or assessing the prognosis in isolation seems controversial because
t is difficult to conclude that more deaths in the high-Zva group
re attributable mainly to AS. Patients in this group were signif-
cantly older and had a higher prevalence of hypertension. A high
va might have been a reflection of a higher blood pressure, and
ay not be truly indicative of high risk due to AS. This is further
upported by the fact that the survival was lower in the high-Zva
roup even after aortic valve replacement when compared with
ower-Zva groups.
One can further suggest that patients in the high Zva group
atients may also have had a higher prevalence of atrial fibrillation
although no information was available for this common problem),
hich may also have contributed to the poor outcome, as com-
ared with younger patients in the low- and medium-Zva groups.
The investigators have suggested that if Zva remains 3.5 mm
g·ml1 m2 on re-evaluation after treatment of hypertension in
ymptomatic patients with moderate AS, then symptoms can be
ttributed to moderate AS. It remains to be proven that normal-
zation of blood pressure in the short term is adequate for the
eversal of hypertension-induced chronic changes in ventricles and
rteries for a high Zva to be reflective of LV load imposed solely by
S. At the present time, it does not seem prudent to combine
lood-pressure–induced changes with the indexes of AS severity in
linical decision making because correct interaction of blood
ressure and AS is far from clear from the available data (3,4).
Regardless of these limitations, the concept of Zva certainly
ighlights the need for adequate blood pressure control in these
atients to reduce the pressure burden on the LV and to identify
atients with paradoxical low-flow AS who might benefit from
arly valve replacement (5,6).
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eply
e thank Drs. Naqvi and Samarendra for their interest in our
ork (1). We wholeheartedly agree with Dr. Naqvi that diastolic
ysfunction is an integral part of the pathophysiology of patients
ith increased valvuloarterial impedance (Zva). This was empha-
ized in the introduction of this report referring to our first report
escribing this parameter (2) as well as in our recent review article
n this topic (3). Indeed, left ventricular (LV) concentric remod-
ling and the development of a smaller LV cavity is akin to a
estrictive physiology and by definition within the spectrum of
iastolic dysfunction because the primary consequence is decreased
V filling. Per se, this type of geometric remodeling results in
ecreased LV compliance and a shift of the LV diastolic pressure–
olume curve to the left. In addition, it may well be that the
resence of interstitial myocardial fibrosis may yet contribute to
urther decrease LV compliance. As we also previously empha-
ized, the presence of paradoxical low flow in this context is indeed
ue to a problem of LV filling rather than LV emptying.
It should also be emphasized that from a pathophysiological
tandpoint, the main determinant of the development of LV
oncentric remodeling/hypertrophy and of LV diastolic (and
ubsequently systolic) dysfunction is the magnitude of the hemo-
ynamic burden imposed by AS and/or hypertension on the LV.
ence, increased global LV load is at the source of the cascade
eading to the development of LV diastolic and systolic dysfunc-
ion. Therefore, it is logical that Zva, which precisely reflects the
lobal hemodynamic load, comes out as a powerful independent
redictor of survival even after adjusting for other indexes of LV
ysfunction.
With regard to Dr. Samarendra’s concerns, we thought we had
ade it perfectly clear in the report that, per se, Zva does not
eparate the relative contributions of aortic stenosis (AS) and the
ssociated hypertension, and hence we have never proposed that it
hould be used in isolation as a standalone parameter. As empha-
ized in our conclusion, it does nonetheless provide valuable and
itherto unavailable information that must, however, be inter-
reted within the context of a comprehensive evaluation including
he usual indexes of AS severity. In particular and as recognized by
r. Samarendra, it allows the identification of paradoxical low-
ow AS, a frequent condition that was previously largely undiag-
osed and carried a very poor prognosis if not treated surgically
3–5). In these patients, both the transvalvular gradient and the
ystolic blood pressure may be pseudonormalized due to the
eduction in LV output and transvalvular flow. This highly
nsidious situation may lead the clinician to substantially underes-
imate the presence and severity of AS and/or hypertension and
